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Solid Biocide Formulations 

Field of the Invention 

The invention relates to new compositions of biocidals, particularly oxidants such as 
TCCA (Trichloro-isocyanuric acid) in the form of granulates and tablets, which have 
reduced oxidative potential while said efficiency as biocides is not impaired in any 
way. 

Background of the Invention 

TCCA is the basic material for a large class of household and industrial products 
used for treating the water of svvimming pools, cooling towers, toilet bowls, 
detergents, paper industry, and the like. It is sold as tablets of various forms and sizes 
or as granulated material or powder. 

TCCA is a powerful oxidant and as such its transportation and shipping is regulated 
by rules, varying from country to country, regarding packaging requirements. The 
packages should bear a warning label showing the oxidant characteristics and should 
be constructed so that any contact of their contents with organic or oxidizable matter 
is avoided. For the USA these rules are elaborated by the Department of 
Transportation (DOT). The packaging requirements are described in the Code of 
Federal Regulations (CFR), Title 49, Transportation, Parts 100-185 (Revised as of 
Oct. 1, 2000), §173.127(1), "Class 5, Division 5-1 - Definition and Assignment of 
Packing Groups". The classification of packages is done according to the results of a 
testing procedure described by the UN Recommendations on the Transport of 
Dangerous Goods, Manual of Tests and Criteria, Section 34, Test O.l "Test for . 
Oxidizing Solids" (hereinafter, "the UN test"). To the applicant's best knowledge,'' 
prior art formulations that comply with these stringent requirements and do not 
require the "oxidant" labeling are not available on the market and have not been 
disclosed. Some formulations have been disclosed that were claimed to pass the old 
DOT test (hereinafter "the DOT test") for ignitability. Said test, described in 
Appendix F (now abandoned) to Part 173 made a comparison between the burning 
time of standard mixtures that used saw dust as combustible matter and a mixture of 
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potion, bromate and potassium perforate as reference oxidizing material' and 4-1 
and 1:1 mixmres of me oxidizer «o be tested wfth me same saw dus«. Saw dust is hd« a 
well defined combustible material and contains tignine, a phenolic constituent of me 
wood, whose combustibility is low. This allows longer burning times of the standards 
and more possibility of the mated material t0 pass ^ ^ ^ ^ ^ 

was abandoned and replaced with me UN mat, so mat the fact that a formulation 
passes the DOT test is no, significant The main difference between the UN test and 
tite DOT test is ma, me first uses as combustible material dry, micronized Clulose 

fibers, well characterized bv the nartiVi* j 

o oy me parucle size and moisture content, and uses 

potassium bromate alone as reference oxidant In some cases, compositions ma, 
would no, pass said tea, ate allowed to be marketed without a warning labeling 
because they ate limited to small packages (less than 1 Kg., Package Group U) 

US 6,068,791 describes formulations containing 72-72.1% TCC A 2 9-3 2% 
gJycoluril, ,8% Alum, 6.8% Borax and 0.1% Boric acid «ha, is stated (but no, 
Canned) would pass the DOT test for ignitability. These mixriucs contain relativeiy 
low levels of TCCA, which are no, as efficient for wa,er treatment or cleaning 
applications. s 



US patents 5,478,482, 5,670,059 and 5,5,4,287 describe mixtitres of 60% Sodium- 
drchloro-s-triazmehione (Na dichloro-isocyanurate) with 20-30% Na persnlfate !0% 
Na .elaborate, 0-10% Aluminum sulfate and 0-20% oxone, tha, apparentiy are 'non* 
■gmteble by me DOT tes, (though mis again is steted bu, no, claimed) Ttese 
compositions contain ca 36% avaUable chlorine only, so drat i, could be expected 
tha,, a, thrs level, the oxidative properties would not be significant 

It is clear, merefore, ma, no TCCA composition is known in me ar, ma, has hi* 
btocdal properties, and ye, is non-ignitable according ,o me UN test is teas 
dangerous for transport and storage man me known compositions, and does no, 
reqmra special ,abeling. „ is * e puIpose of ^ ^ 
composition. 
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It is another purpose of this invention to provide such compositions that contain other 
oxidant biocides in general. 



A further purpose is the provision of biocide tablets for the sanitation of bodies of 
water. 



Other purposes and advantages of the invention will appear as the description 
proceeds. 

Summary of the Invention 

The composition of the invention comprises mixtures of an active component that 
is a biocide, particularly is an oxidant and more particularly is TCCA, with a 
combination of inorganic compounds capable of forming a low-melting glass 
when heated by being ignited or subjected to a heating source, such as a fire. 
Preferably, the low-melting glass is formed when the composition is heated to 
moderately high temperatures/ which may be, for instance, from 300 to 800°C. 
The glass covers the mixture thus decreasing its oxidant capacity. A preferred 

■ 

examples of said combination of inorganic compounds is the combination of 
boron compounds and silicates. Boric acid is a suitable boric compound, but can 
be substituted by the same molar amounts (viz. by the same boric moiety) of 
borates, such as sodium tetraborate or borax. Silicates should preferably be such 
that their ratio Si0 2 /NaO is between 2 and 5 and should preferably have a NaO ' 
content between 12-25 wt%, as is e.g. the case of sodium silicates (known as' 
powdered water glass). This mixture protects the biocide from contact with air, 
rendering it non-dangerous in case of accidental fixe 

• i 

« 

Preferred contents of boric acid, or amounts of boric moieties in borates, are from 2 to 
15 wt% and preferably from 5 to 10 wt% of the whole composition. Preferred 
contents of the silicate are from 1 to 10 wt% and preferably from 2 to 6 wt% of the 
whole composition. 
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Accordrng ,o an embodiment of the invention, the compositions also contain a 
flocculant, for example, bu, no, only, atam (hydrtted or anhydrous, sulfas of ' 
alumrnum). This is desirable, for easing the removal ofprecipta.es fta, may * 
generated in the application of the mixture. 

The invention also relates to the formation of tablets, briquettes a„ d 
based on ,he above compositions; and to me use of said compositions, particularly 
sard tablets, for me sanction of bodies of water such as: swimming pools, spas 
coolrng towers, paper industiy wastes, toilet bowls, household bleaches and others 
The major embodiment of the present invention is a novel approach for 
mtroductior , of frre-retardancy into biocide applications. It is apparent to a person 
stalled m the art «hat the active materials cou.d be induded in various muiti- 

componen, compositions, for example in mixtures that include an additional 
algaecide. 

I. will be understood ma, tire invention in its bruadest aspect provides means for 
causrng brocide compositions, having oxrdan, properties, ,ess comburan,, vi, ,ess 
haWe ,o enhance burning of combustible materials Therefore i, is no, limited ,o 
composes in which me mart, active ma«erial is TCCA bu, extends m compositions 
m whrch me main active mamrial is auotirer oxidan, biocide, or a biocide «ha, is no, 
an oxrdant. Examples of such active materials are tire sodium salt of dichloro- 
rsocyarturic acid, Calcium hypoclorite, dihalo-dia^Lhydantoins (where dihalo. 
means drbromo-, dichloro- or bromochloro-, dialkyl means C1-C5 aliphatic 
hydrocarbon radical, which can be the same or different), and other halogenated 
rsocyanurates, e.g. dichloro or monochloro acids or their sale. 

* 

Detailed Description nf Prrfgired EmhnH imon „ 

Examples of compositions according to embodim^t* n f *u ■ 

. g 10 emc,od iments of the invention wherein TCCA 

C l ncnloro-isocyanuric acid) is the biocide th« u„ ■ 

. +k } me bl0clde ' b °nc compound is BA (boric acid) 

and the silicate is SS (sodium silicate ™i„vu „i • 

given ta Tab.e .. *° **" * ™ 



/ 
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Tablel 




Table n presents the results of testing of the mi 



mixtures of Table I: 



Tabjejl 




tndtcates a posmve response. ^^T^^—^ 
responses. A comparative mixture containing only TCCA h „ I 
lot of smoke, while ntixutres , , and 7 to^ h J " 

6 13 and 15 do no, h ' " " * 3 Sh ° rt *«• ™«»~ 

and , do no, bum or glow. All mixtures developed smoke, some flickered bu, 
none visibly glowed. "icicerea but 



16015/03 



6 



Similar mixtures of other biocidal materials, such as halogenated dialkymydantoins, 
calcium hypochlorite and the sodium salt of dichloroisocyanuric acid, taken in 
equivalent active halogen proportions, behaved similarly. 

The anti-microbial efficacy of the exemplified compositions was tested on E. coli 
# 11229, according to a modified AO AC standard method 965.13-Biocidal Efficacy 
for Swimming Pool Disinfection. A chlorine concentration of 0.5 ppm, provided by 
the formulations, was enough to kill the bacteria in less than 1 minute. TCCA alone 
was similarly active at said concentration. This shows that the efficacy of the 
compositions according to the invention was not affected by the presence of the 
components other than the oxidant. 

The compositions can be granulated by a dry or wet process. The granules can be 
used directly or can be further pressed into bodies, e.g. tablets or briquettes of any 
desired form, of convenient sizes according to the intended use. 

If a soluble sanitizing agent, e.g. Na Dichloro-isocyanurate(DCCA), is used in the 
formulation, the compositions can be used, as granules or bodies, for shock treatment 
of any body of water requiring it, due to the high solubility of the biocide. 

While some embodiments of the invention have been described by way of i'llustrajiont 
it will be apparent that the invention can be carried into practice by persons skilled in 
the art with many modifications, variations and adaptations, without departing from 
the spirit of the invention or exceeding the scope of the claims. 
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CLAIMS 



1. Biocida, c 0mp „ sitions> containing biocida, components and mixed with said 
components a combination n-f ;™ • 

^ TT* m0rgamC C ° mPOmdS -P— <* Cueing me 



oxidative 
heated. 



capacty of the biocida! components by fotming a ,ow-me,ting glass 



when 



12 c Zl° mpositi ? according to claim *■ wherein ^ bi °°™ — ' 

heated by being ignited or subjected to a heating 



is 

source. 



3. Biocida, composition according to claim 2, wherein the heating sonrce is a fire. 
^Biocida, composition according to Cairn wherein the biocida, component is . 



5. Biocida, composition according to claim 1 . >. • . 
Tnchioroisocyanuric acid. ' «*• is 

6^ Biocida, composition according ,o eiaim .. wherein the composition forms a ,ow- 
melting g,ass when heated to moderately high temperatures. 

7. Biocida, composition according to Cairn 6, wherein the moderate* high- 
temperatures are from 300 to 800°C. 

«. Biocida, composition according to Cairn 1, wherein the combination of inorganic • 
compounds „ me combination of boric compounds and alkaline silicate, ' ' 

* Biocida, composition according to claim 8, wherein the boric compounds are 
chosen from among boric acid, bora* and sodium .elaborate. 

,0. Biocida, composition according to cla™ s „k • , 

sili cate s. ' V,hmm "» silka, « «• sodium 



16015/03 



-8 



1 1 . Biocidal composition according to claim 8 *u •,• 

umg IO ciaim 8 > wherein the silicates are such thaf'the 

rano Si0 2 /NaO is between 2 and 5 and the NaO content is between 12-25%. 

12. Biocidal composition according to claim 1, wherein the combination of inorganic 
compounds is such as to produce, when heated, a low-melting, borosilicate glass 
which coats the oxidant. 

13 Biocidal con.posi.ion according ,o claim 9, wherein the contents of boric acid or 
of the molar boric moieties of borates, are from 3 to 15 w.% of the whole 
composition. 

14. Biocidal composition accordine to claim n *u 

- + , S laim 1 3 ' whe rem the contents of boric acid or 

or the molar boric moieties of borate *™ «. 

1 b0rateS ' 31:6 from 5 to 10 wt% of the whole 

composiUon. 

^.Biocidal ^position according ,„ c,aim 8, wherein the contents of the sihca.es 
are from 1 to 10 wt% of me composition. 

16. Biocidal composition according ,o ciaim 1 5, wherein the con,en,s of the silica.es 
are from 2 to 6 wry. of tile composition 

17. Biocidal composition according ,o claim 1, toner comprising a flocculan.. '' " 
ST COmP ° Siti0n — ** » »• - foccman, is aJuminum ; 



». B. ,dal compose according to claim 4, wherein me oxidant is chosen from 

dtrhZr7,° f triChte0 - i ~° «*. «— ' n-WMori.e. dihalo- 
dtalKy.-hydan.oms, haiogena.ed isocyannric acids and the salts of said acids 
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20. Biocidal solid composition according to claim 1, in the form of tablets 
briquettes, granules or powder. 

21. Use of the composition according , 0 any one of claims 1 ,o 20 for tine sanitation 
of bodies of water. 



22. Use according to claim 21, wherein the bodies of water are chosen from the 
group consisting of swimming pools, spas, cooling towers, paper industry wastes 
toilet bowls, household and I&I bleaches applications. 

23. Method for rendering biocide compositions less comburant, which comprises 
nuxmg with the biocide a combination of inorganic compounds capable of forming a 
low-melting glass when heated to moderately high temperatures 



24. Biocidal composition, substantially as described and 



exemplified. 



25. Method for rendering biocide compositions less comburan,, substantial* as 
described and exemplified. 
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